Intracellular acidification triggered by mitochondrial-derived hydrogen peroxide is an effector mechanism for drug-induced apoptosis in tumor cells.
We recently showed that two photoproducts of merocyanine 540, C2 and C5, triggered cytochrome C release; however, C5 was inefficient in inducing caspase activity and apoptosis in leukemia cells, unlike C2. Here we show that HL60 cells acidified upon exposure to C2 but not C5. The intracellular drop in pH and caspase activation were dependent upon hydrogen peroxide production, and were inhibited by scavengers of hydrogen peroxide. On the contrary, caspase inhibitors did not block hydrogen peroxide production. In turn, increased intracellular hydrogen peroxide concentration was downstream of superoxide anion produced within 2 h of exposure to C2. Inhibitor of NADPH oxidase diphenyleneiodonium neither inhibited superoxide production nor caspase activation triggered by C2. However, exposure of purified mitochondria to C2 resulted in significantly increased superoxide production. Furthermore, cytochrome C release from isolated mitochondria induced by C2 was completely inhibited in the presence of scavengers of hydrogen peroxide. Contrarily, scavenging hydrogen peroxide had no effect on the cyclosporin A-sensitive mitochondrial permeability transition induced by C5. Our data suggest a scenario where drug-induced hydrogen peroxide production induces intracellular acidification and release of cytochrome C, independent of the inner membrane pore, thereby creating an intracellular environment permissive for caspase activation.